The chromogenic Limulus amoebocyte lysate test effectively detected 66 (100%) culture-proven gramnegative peritonitis cases amohg 185 continuous ambulatory peritoneal dialysis patients with clinical evidence of infectious peritonitis.
The Limulus amoebocyte lysate (LAL) test is an in vitro assay that has been used to detect the presence of gramnegative bacteria in several fluids, including cerebrospinal fluid, urine, and blood (1-3, 5, 6) . With A sample (5 to 10 ml) of the original infected peritoneal fluid, before centrifugation, was frozen at -22°C for LAL testing. The fluids were tested for endotoxin by the manufacturer-recommended method (QCL-1000; Whittaker M.A. Bioproducts, Walkersville, Md.). Briefly, 50 ,ul of each fluid was pipetted into three wells of flat-bottomed microtiter plates (Corning cell wells; Corning Glass Works, Corning, N.Y.) that were maintained at 37°C throughout testing. In addition, triplicate analysis of three endotoxin standards was used with each plate, including 0.3-endotoxin units (EU)/ml, 0.9-EU/ml, and 1.2-EU/ml standards. Once all fluids and standards were pipetted, 50 ,ul of LAL was added to each well and agitated briefly before incubation for 10 min at 37°C. At the end of the 10-min period, 100 ,ul of substrate was added and the plate was incubated for an additional 3 min. This was followed by addition of 100 ,ul of acetic acid to each well to terminate the enzymatic reaction. The plates were then read on an MR580 MicroElisa Autoreader (Dynatech Laboratories, Inc., Alexandria, Va.) at 405 nm. Absorbance levels of the standards were plotted as recommended by the * Corresponding author.
manufacturer, and concentrations of fluids were extracted from the curve.
Of the 185 fluids, 66 specimens were from culture-proven, gram-negative peritonitis cases and were all LAL positive. Sixty-three specimens were from cases of culture-negative peritonitis, five of which were positive for LAL. Nine specimens from 49 cases of gram-positive peritonitis had false-positive LAL reactions. Seven other cases of fungal infection were LAL negative (Table 1) . It should be pointed out that the distribution of infections at our institution was as follows: gram-positive infections, 59%; gram-negative infections, 17.5%; yeast infections, 1.5%; culture-negative peritonitis, 22%. Fluids were selected for this study to obtain adequate numbers of gram-negative infections, and the organisms isolated do not reflect the distribution of organisms causing peritonitis in our patients.
CAPD usage is increasing, with bacterial peritonitis remaining a major complication (4). Bacterial peritonitis due to gram-negative bacilli usually is more severe clinically than are episodes due to gram-positive cocci (7). In addition, antibiotic therapy for gram-negative infections may necessitate the use of different agents than those used for grampositive infections.
In the CAPD fluids tested, 66 (35.7%) were from patients with gram-negative peritonitis. In all 66 cases, the chromogenic LAL results were positive, with values greater than or equal to 0.8 EU/ml. Based on these data, the sensitivity of the LAL test was 100% and the predictive NOTES value of a negative finding was also 100%. A total of 14 specimens were positive for LAL (0.8 EU/ml) that were either from patients with culture-negative peritonitis (n = 63) or from patients with gram-positive peritonitis (n = 49) whose infections were due to staphylococcal species, streptococcal species, or diphtheroids (Table 1) .
Although etiologies were not microbiologically documented, the culture-negative cases of peritonitis were otherwise characteristic for infectious peritonitis, considering clinical presentations and cytologic and chemical examinations of peritoneal fluids. It is reasonable to suspect that at least a portion of these cases of culture-negative peritonitis, especially those that manifested positive LAL peritoneal fluids, were due to gram-negative bacteria. At this point, though, these positive LAL reactions from culture-negative fluids must be considered false positive; thus, the calculated specificity and predictive value of a positive outcome of the LAL assay in our study were 88.2 and 82.5%, respectively. Based on the actual prevalence of gram-negative infection at our institution, the corrected predictive value of a positive test was 64.3%. However, predictive values may vary from institution to institution, depending on the prevalence of gram-negative peritonitis among CAPD patients.
The LAL may become a useful tool for rapid diagnosis of gram-negative peritonitis among CAPD patients. Because of its excellent sensitivity coupled with a relatively short analysis time (13 min), this test may aid in the early initiation of appropriate antibiotic therapy.
